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(571 ABSTRACT
Indane derivatives of general formula (I):

Ch W
o

in which:

- R, and R, represent a hydrogen atom, a lower alkyl
- group, preferably containing 1 to 6 and
particularly 1 to 4 carbon atoms, or an arylalkyl
~group, or together form a cycloalkyl ring
containing 3-6 carbon atoms; R; is a hydrogen
atom or a lower alkyl preferably containing 1 to 6
and particularly 1 to 4 carbon atoms; R,
represents the group —NR;R¢ in which Rs and Rg
may be the same or different and each represent
a hydrogen atom, a carbamoyl group or a lower
alkyl radical preferably containing 1 to 6 and
particularly 1 to 4 carbon atoms which may
optionally be substituted by amino, alkylamino,
dialkylamino, hydroxy, aryl or aroyl groups which
aroyl groups may be substituted; or in which R;
“and Rg may be joined to form a ring optionally
containing other hetero atoms; and non-toxic
- pharmaceutically acceptable salts and esters
thereof. The compounds have marked analgetic
activity and are devoid of respiratory depressant

action.

27 Claims, No Drawings




1
CYCLOPENT [a] INDENE COMPOUNDS
This invention relates to novel indane derivatives

having biological activity and to compositions contain-
ing the same. -

The present invention provides indane derivatives of

general formula (I):

in which: L
R, and R, represent a hydrogen atom, a lower alkyl
group preferably containing 1 to 6 and particularly
1 to 4 carbon atoms, or an arylalkyl group, or to-
gether form a cycloalkyl ring containing 3-6 car-
~ bon atoms; R, is a hydrogen atom or a lower alkyl
preferably containing 1 to 6 and particularly 1 to 4
carbon atoms; R, represents the group —NR;R; in
which R, and Rg may be the same or different and

each represent a hydrogen atom, a carbamoyl

group or a lower alkyl radical preferably containing
| to 6 and particularly 1 to 4 carbon atoms which
may optionally be substituted by amino, alkyl-
amino, dialkylamino, hydroxy, aryl or aroyl groups
which aroyl groups may be substituted; or in which
R, and Ry may be joined to form a ring optionally
containing other hetero atoms; and non-toxic phar-
maceutically acceptable salts and esters thereof.
The compounds of general formula (1) possess asym-
metric centers and the invention also includes all the
possible diastereoisomers and enantiomers thereof.

Particularly useful salts of the compounds according to .
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" the invention are acid addition salts, such as those with

mineral acids, e.g., hydrochloric and sulphuric acid and
those with organic acids, e.g., tartaric and maleic acids.
- Particularly preferred meanings for the groups R,
and R, are hydrogen C,_, alkyl, in particular methyl, or
benzyl. Particularly preferred meanings for R are hy-
drogen or C,_, alkyl in particular methyl. Particularly

preferred meanings for R; and Rg are hydrogen, C,-4

alkyl substituted by C,_; alkylamino or by C,_, dialkyl-

amino or by phenyl or by 4-fluorobenzoyl or in which

the groups together with the adjacent nitrogen atom
form a morpholino or piperidino moiety; another pre-
ferred group for Ry or Rg is carbamoyl (—CONHy;).
Specific preferred compounds and salts are those the

preparation of which is described in the Examples. The

compounds of the invention have marked analgetic

activity and are devoid of respiratory depressant ac-

tion. Furthermore no Straub Index can be recorded nor
is the analgetic action significantly antagonised by nal-
orphine. These characteristics are often associated with
non-narcotic analgetics in man. For example, in Table
I, the compound 1,2,3.3aa,8,8aa-hexahydro-N-methyl-
cyclopent[a]inden-1a-amine, maleate (AH 9197) and
the diastero-isomer 1,2,3,3a«,-8,8aa-hexahydro-N-
methylcyclopent[a)inden-1B8-amine  maleate - (AH
8538) are compared with codeine in standard pharma-
cological tests for evaluating analgetic action. The N-
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hexahydrocyclopent{aJinden-1a-amine) maleate (AH
9903) 1s also included.

TABLE 1
Test Route Ex.1 Ex.2 Ex.3
9197 9903 8538 Codelne
Phenylquinone EDsop-0. 74 - 4.6 11.9 5.8
Writhing test
Hot plate .- EDg¢s.C. 0.44 2.2  15.0 11.8
| p.0 10 9.5 15.5
Dog Tooth-pulp Minimum |
Stimulation effective g
dose p.o. 3.7 - <5.0 5.0 3.3

All figures are in mg/kg.
p.0. = per o8
s.c. = sub cutaneous

The invention also provides pharmaceutical compo-
sitions which contain an indane derivative of general
formula I or a salt thereof, with a pharmaceutically
acceptable carrier. -

‘The pharmaceutical compositions according to the
invention, may be formulated for use in the conven-
tional manner with the aid of carriers as excipients and
formulatory agents as required and with or without
supplementary medicinal agents.

Oral administration is most convenient in the form of
tablets (which may or may not be coated), capsules or
liquid preparations. Carriers, include inert diluents
such as lactose, calcium sulphate or calcium phosphate
and/or disintegrating agents such as starch or alginic
acid. Magnesium stearate may be used as a lubricating
agent. For liquid oral formulations suspending agents
such as sodium carboxymethyl cellulose may be used
together with preservatives and flavouring or sweeten-
ing agents such as sucrose, dextrose and glycerol.

Injections may be formulated with the aid of physio-
logically acceptable carriers and agents as solutions, or
as dry products for reconstitution before use.

The dosage at which the active ingredient is adminis-
tered may vary within a wide range. A suitable oral
dosage range is generally from 5-500 mg. For intra-
muscular or subcutaneous injection a suitable dosage
range is from 1-100 mg. The pharmaceutical composi-

‘tions may, with advantage, be formulated to provide a
dose within these ranges either as a single unit or a

number of units. _
The compounds according to the invention may be
prepared from the ketone of general formula (11):

(II)

Where R, = R, = H this may be alkylated by conven-

tional procedures, for example with alkyl or arylalkyl

~ halides and a strong base such as sodium hydride or

alkoxide in the presence of a solvent to give ketones

(II) where R, and R, have the meanings other than

- hydrogen. aw-Dihalides give rise to compounds of the

65

invention in which R, and R, together form d cycloal-

~ kyl rings.
The unsaturated ketones (II) may be reductively
aminated with an amine R;R¢NH (wherein Ry and R¢ =~

ethyl analogue of AH 9197 (N-ethyl-1,2,3;3aa,8,8ac-
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have the meanings already stated), for example with
hydrogen in the presence of a noble metal catalyst to
give compounds of general formula (I) (R;=H, R, =
NR;Rg). The reaction can be carried out in two stages
if desired, the first being catalytic hydrogenation, for
example with palladium charcoal, to give saturated
ketones of general formula (III), where R; and R, have
the meanings already stated. This is followed by reduc-
tive amination

(I111)

as betore. Reductions of the oximes of compounds of
general formulae (II) and (IlI) similarly give the com-
pounds of the invention (IV; Ry and Ry = H).

The main products from the process of catalytic re-

duction usually have the stereochemical configuration
shown in formula (IV),

(IV)

arising from all cis addition of hydrogen from the cata-
lyst surface. |

Stereospecific synthesis of the diastereoisomer of
general formula (V): |

(V)

.
I\H.5R6

is possible by utilizing the tosylate of the general for-
mula (VI) (X = Tosyl). Displacement of this group
with amines R;R¢NH proceeds with inversion of

configuration.

The necessary parent alcohol (VI) (X = H) may be
obtained by reduction of compounds of formula (III)
with a complex metal hydride, for example sodium
borohydride. | |
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Compounds of the invention where Rj 1s alkyl may be
obtained from the ketone (III) as shown in the flow-
chart.

FLOWCHART _

The azomethine (VII) is treated with a conventional
alkylating agent (RgHal) and the quaternary salt (VIII)
then reacts with an organometallic derivative, e.g., an
organolithium compound Rjli to give the required
compounds.

Compounds of the invention where R; and Rg have
one of the meanings given may be converted into com-
pounds with other meanings by conventional chemical
processes. For example where R;/Rg represents one or
more hydrogen atoms, the compound may be con-
verted by direct or reductive alkylation into structures
in which R;/R¢ i1s a lower alkyl radical optionally substi-
tuted as already defined. Similarly, reaction with an
alkali metal cyanate, such as sodium or potassium cya-
nate, gives compounds of the invention where R; repre-
sents a carbamoyl group. Examples of these conver-
sions are described in the Examples.

The invention therefore provides a process for the
preparation of compounds of the general formula:

Rl R2 ]13

R I
in which: |
R, and R, represent a hydrogen atom, a lower alkyl
group, or an arylalkyl group, or together form a
cycloalkyl ring containing from 3 to 6 carbon
atoms; |
R; represents a hydrogen atom or a lower alkyl
group; | | |
R, represents the group —NRsRg in which R; and R,
~may be the same or different, each represent a
hydrogen atom, a carbamoyl group or a lower alkyl
radical, which lower alkyl radical may optionally
be substituted by an amino, alkylamino, dialkyl-
amino, hydroxy, aryl or aroyl groups which aroyl
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- groups may be further substituted; or in which R, in which Ry, R, and R; are hydrogen with formaldehyde
and Rgy may together represent a ring which may to give the compound in which Ry is —-—-NR:.-,Rb in which
addlttonally contain other hetero atoms. | R; and R¢ are both methyl.

Whlch comprises: | . f. for the production of compounds in which R; is
a. reductively aminating a ketone of the formula: 2 alkyl reacting a compound of the formula:

in which R, and R, have the meanings given above with
an amine of the formula R;R¢NH in which R; and Rg 15 -

have the meanings'gwen above, whereby compoundsin ~ with an organolithium compound R,Liin which R,, R,,
which Ry 1s hydrogen and R, is —NR;R¢ are produced R3, R; and R, have the meanmgs gwen above and Hal
b. reducmg an oxime of the formula: is halogen.
| 20' g. alkylating a compound of the formula;
or
R, R, | | 25
L 72 NQﬂ I 172  yNon
in which R, and R, have the meanings given above, to
gwe compounds mn which R; 1s hydrogen and _NR5R(,
18 NH.,. 30 . o | | - | |
c. for the productlon of compounds In which R, and n which R, represents a group —NR;Rg In which at
R, have the meanings given above, R; is hydrogen and least one of tl}e groups R; or Rg 1s hydroger} to produce
R, has the meaning —NR;R4 reactmn of the corre- a compound In _Whl_Ch sald group R or R is converted
sponding tosyl ester | . | - to an alky group within the meaning given for Ry alkyl

R¢ either by direct alkylation or reductive alkylation,
the above reactions if desired being carried out in com-
bination and the product if desired being isolated as an
- addition salt or ester or converted from one such salt or
such ester to another salt or such ester.

The following Examples illustrate the invention.

35

- CH,, 40
| _ , , EXAMPLE 1
w:th an amine of the formula R5R3NR in which Rs and 1 2 3, 33&5 8,8aa-Hexahydro- Nwmethylcycl‘apent[a]m-
R have the meanings given above. | 45 den-lc-amine, maleate

d. reacting a compound of the formula: | | |
- | a. 1—,2,3,3aa,S,Saa—Hexahydrocyclopent[a]inden-'l 3-ol

50 mg) at room temperature in an atmosphere of hydro-

| gen for 24 hours. After filtration and evaporation, the

Ry Ry Ry NHRg ' - residue was dissolved in ethanol (20 ml) and a solution

o | | ~of sodium borohydride (0.44 g) in water (10 ml) was

with sodium cyanate to give'a compound in which R is __ added and allowed to stand overnight. The solution was

~NR;R; where R; is —CONH, (carbamoyl) and R, 33 acidified with 2N hydrochloric acid and extracted with

ether and the extracts were dnied (MgSO4) and evapo-
rated to yield a yellow gum (1 g).

' ' | ~ 3.,8-Dihydrocyclopent{a]inden-1[2H]-one (1 g) in
Q | - ethanol (50 ml) was stirred with Adams catalyst (50

R,, R; and R4 have the meanings given above.
‘e. reacting a compound of the formula:

o
1 2 ,3,3aa,8 Sacx«-Hexahydrocycl(Jpent[a]mden 18-ol,
| toluene-p -sulphonate ester

60

p-Toluene sulphonyl chloride (1.3 g) was added to
1,2,3,3aa,8,8aa-hexahydrocyclopent| ajinden-18-ol (1

Hy B 65 g) n pyridine (10 ml) and the solution was allowed to
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7 _
stand for 2 days. After acidifcation with 2N hydrochlo-

ric acid the mixture was extracted with ether (4 X 25
ml) and the organic extracts were washed with satu-
rated copper sulphate solution, dried (MgSO,) and
evaporated to yield a brown gum which crystallised on
standing. This material was recrystallized from cyclo-
hexane to yield beige crystals, m.p. 98°.

C.
1,2,3,3a-Hexahydro-N-methylcyclopent[a]inden-1 a-
amine, maleate

1,2,3,3aa,8,8aa-Hexahydrocyclopent[ ajinden-1 8-
ol, toluene-p-sulphonate ester (0.6 g) and 33% w/v
methylamine in ethanol (20 ml) were heated in a bomb
at 100° for 16 hours. The cooled solution was evapo-
rated to dryness to yield an orange gum. After basifica-
tion with SN sodium hydroxide solution, the aqueous
layer was extracted with ether (3 X 25 ml). The ex-
tracts were dried (MgSO,) and ﬁltered and an ethereal
solution of maleic acid was added. The precipitate was
filtered off and recrystallised from ethanol/ether or
from 1sopropanol to yield off-white crystals, m.p. 146°.

By a simtar method the following compounds were
prepared using the appropriate amine in place of meth-
ylamine:

4-(1,2,3,3aa,8,8aa-Hexahydrocyclopent[a]inden-

l a-yl) morpholine, maleate, m.p. 171°.

1,2,3,3ac,8,8aa-Hexahydro-N-n-propylcyclopent] a-

linden-1a-amine, maleate, m.p. 137°-8°,

N,N-Diethyl-N"(1,2,3,3aa,8,8ac-hexahydrocy-

clopent[a]inden-1a-yl)ethylene-diamine, dimale-
ate, m.p. 106.5°-107.5°.

2[(1,2,3,3aa,8 Saa-Hexahydroeycl()pent[a]mden— .

* la-yl) aminoJethanol, m.p. 65.5°-67°. |

N’-(1,2,3.3a,8 Saa-Hexahydrocyclopent[ a]inden-

l a-yl)-N,N-dimethyl-1,3-propane diamine, male-
ate, m.p. 172°-173°".

EXAMPLE 2

N-Ethyl-1,2,3,3a¢,8 ,Saa-hexahydrocyclepent[ a]in-
den-la-amine, maleate

1,2,3,3ac,8,8aa-Hexahydrocyclopent[ ajinden-1 8-ol
toluene-p-sulphonate ester (1.0 g) and 33% w/v ethyla-
mine in ethanol (30 ml) were heated at 80° in a bomb
for 16 hours. The solvent was evaporated and the resi-
due was basified with 2N sodium hydroxide solution
and extracted with ether (3 X 30 ml). The ethereal
solution was extracted with 2N hydrochloric acid (3 X
30 ml) and the latter basified and re-extracted with
ether (3 X 50 ml). These last extracts were dried
(MgS0O,) and evaporated and the residual oil was con-
verted mto the maleate salt. Crystalhzatlon from
ethanol/ether gave fawn plates, m.p. 131°.

EXAMPLE 3

1,2,3,3a0,8 Saa—Hexahydro—N—methylcyCIOpent[a]lﬂ"

den-1B-amine, maleate

A solution of 3,8-dihydrocyclopent[a]inden-
1[2H]-one (3 g) in ethanol (150 ml) and 33% w/v
methylamine in ethanol (40 ml) was stirred with 10%
palladium oxide on charcoal (0.3 g) in an atmosphere
of hydrogen and at room temperature for 48 hours.
After removal of the catalyst and evaporation of the
solvent, the residue was dissolved in benzene and ex-
tracted with 2N hydrochloric acid (2 X 50 ml). The
aqueous layer was made basic with SN sodium hydrox-
1de solution and extracted with benzene (3 X 50 ml).
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The benzene extract. was dried (MgSO,) and evapo-
rated to yield a dark-red gum. This was eluted trom a
column of neutral alumina (150 g; Woehlm) with cy-
clohexane-ethyl acetate (1:1) to afford a -pale yellow
gum which formed a colourless maleate salt, m.p. 129°.

By a similar method the following compounds were
prepared from the above ketone and correspondmg
amines.

1-(1,2,3,3ac,8 Saa-Hexahydroeyel()pent[a]mden—
18-yl) piperidine, di-p-toluate, D-tartaric acid,

m.p. 135°
1,2,3,3aa,8 Saa-Hexahydro-Numethyl N-phenethyl-
cyclopent[a]inden-18-amine, di-p- toluate D-tar-
- taric acid, m.p. 103°. |
- N,N- Dlethyl 1,2,3,320,8 Saa-hexahydrocyclepent—
[a]inden-1B-amine, maleate, m.p. 145°. |
1,2,3,3aa,8,8aa-Hexahydro-N,N- dimethyl-
cyclepent[a]mden 1 B-amine, D-tartaric ac1d dl-p-
toluate, m.p. 142°.
N-Ethyl- 1 ,2,3,3aa,8 8aa—hexahydrocyelopent[a]ln—-
den-1 B-amine, maleate, m.p. 102°-4°, |

EXAMPLE 4

1 ,\2_;3 ,Jaa,8,8aa-Hexahydro-1-cyclopent[ainden-1 8-
amine, maleate

a. 3,3a,8,8a-Tetrahydro-cyclopent| alinden-1]2H]-one

3,8-Dihydrocyclopent[a}inden-1{2H]-one (7.6 g.) in
ethanol (400 ml) was hydrogenated at atmospheric
pressure and room temperature in the presence of 10%
palladium on charcoal (0.9 g) until one molar equiva-
lent of hydrogen had been absorbed. The catalyst was
filtered off and the filtrate evaporated to dryness to
give a brown gum which was distilled at 90°/0.1 torr to
produce a colourless oil. |

b. 3,3a,8 Sa-Tetrahydrocyel()pent[a]mden-1 [2H]-one,
oxime

Sodium acetate (1 g) in water (5 ml) was added to
crude 3,3a,8,8a-tetrahydrocyclopent[a]inden-
1{2H]-one (0.9 g) and hydroxylamine hydrochloride
(0.52 g) in ethanol (25 ml) and the mixture was heated
under reflux overnight. The solvent was removed and
the solid was dissolved in chloroform and washed with
water (3 X 25 ml). The organic layer was dried
(MgSO,) and evaporated to yield an orange solid. Crys-

tailization from ethanol afforded ochre erystals m.p.
128“

- C. |
1,23 ,33&,8,83&-Hexahydro- I-cyclopent{a]inden-1 8-
amlne maleate

The oxime (0.7 g) in ethanol (30 ml) eentalnmg
conc. hydrochloric acid ( I'ml) was hydrogenated in the
presence of 10% palladium on charcoal (0.2 g) at at-
mospheric pressure and room temperature until uptake

60 of hydrogen ceased. The catalyst was filtered off and

65

the filtrate was evaporated to dryness. The residue was
dissolved in 2N hydrochloric acid (25-ml) and ex-
tracted with ether (3 X 25 ml). The aqueous phase was
basified with ice-cold 2N sodium hydroxide solution
and again extracted with ether (3 X 25 ml). The latter
extracts were dried (MgSQO,) and evaporated to give a
clear gum. This was converted into a maleate salt to
afford white needles, m.p. 125° (ether - ethylacetate).
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EXAMPLE 5

1,2,3,3aa,8 Saa-Hexahydro 1 cyclopent[a]mdemlﬁ
- amine, maleate |

A solution of 3,38 dlhydrocyclopent[a]mden—
1[2H]-one oxime (1 g) in ethanol (100 ml) and conc.

hydrochloric acid (1 ml) was hydrogenated over 10 %

palladium oxide on charcoal (0.2 g) for 24 hours. After
filtration and evaporation of the filtrate a white solid
remained. This was taken up into water (50 ml), basi-
fied with 2N sodium hydroxide solution and extracted
with ether (3 X 25 ml). The ether extracts were dried
(Na,SO,) and evaporated to yield a gum. This was
converted into the maleate in ethanol/ether and one
recrystallisation from the same solvent system afforded
white needles m.p. 125°

- EXAMPLE 6

1,2,3,3aa, 8 Saa-Hexahydrocyclopent[ ]mden-lB—yl
urea o

1,2,3 3a0,8 Saa:-Hexahydrocyclopent[a]mden IB
amine (1.0 g), ethanol (2 ml), sodium cyanate (1.5 g)
and water (125 ml) were heated to 60°-80° for 1 hour,
chilled overnight. The colourless solid was filtered off
and recrystallized from aqueous ethanol to gwe white
crystals, m. P 191‘“—-—192 5°. | :

EXAMPLE 7

1,2,3,3aa,8,83a-Hexahydro-8,8 dlmethyl-cyclopent[a-
Jinden-1B-amine, di+p-tolu0yl tartarate |

a.
3,8-Dihydro-8 8- dlmethylcyclopent[a]mden-
1[2H]-one -

Sodlum hydrlde (50% dlSpersed in 01]) (6 g) 'was
added to an ice cold solution of 3,8-dihydrocyclopent-
[a]inden-1{2H]-one (10 g) in,dry dimethylformamide
(100 ml). After 10 minutes methyl iodide (15 ml) was
added with stirring. After 1 hour the mixture was added
to water (500 ml) and extracted with ether (3 X 50 ml).
The extracts were washed with water (50 ml), dried
(MgSO,) and evaporated to yield a brown semi-solid
which crystallized. from cyclohexane to gwe hght
brown crystals, m.p. 114°. o

b. | o
- 3,8- Dlhydro 8,8- dlmethylcycl()pent[a]mden-
+ 1[2H]-one, oxime o

Sodium acetate (6.3 g) in water (30 rnl) was adcled to
a solution of 3,8-dihydro-8,8-dimethylcyclopent[a]in-
.den 1[2H]-—one (5.8 g) and hydroxylamine hydrochlo-

10

(MgSO,) and evaporated to give a yellow oil. This was

~ dissolved in ether and converted into the di-p- toluoyl
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ride (3.3 g) in ethanol (60 ml) and the mixture was

heated under reflux overnight. The cooled solution

deposited crystals which were filtered off washed w1thi

water and drled m.p. 208“
1 ,2,3,3aa, 8 Saa—Hexahydro-S 8 dlmethyl-cyclopeut[
linden-18-amine, di-p- toluoyl d-tartrate

Nickel-aluminum alloy (1.0 g) was added to a stlrred
solution of 3,8- dlhydro-S 8- dlmethylcyclopent[a]m-
den-1[2H]-one oxime (1.0 g) in ethanol (25 ml) and
2N sodium hydroxide solution (25 ml) at room temper-
ature. After 1 hour a second portion of alloy (1.0 g)

was added and after being stirred for a further hour the
suspension was filtered. The filtrate was extracted with
chloroform (3 X 20 ml). The extracts were dried

35

d-tartrate-salt, m.p. 178.5°-179.5°.
Similarly was prepared using 1,4 dibromobutane.

1,2,3,3ac,8 Saa-Hexahydrospim(cyclopentane-S-
cyclopent[ alinden)-18- amme di-p-toluoyl—d-tartrate
salt, m.p. 172°-4° |

EXAMPLE 8

S,S;Dibehzyl--l,2,3,,33.::,8,8aa-hexahydm-N-methylcy-
- clopent[a]inden-1-amine, maleate

8, 8 leenzyl 3 8-d1hydr0cyc10pent[a]mden-
-~ 1[2H]-one

A solution of the ketone (1 g) in dimethoxyethane
(15 ml) was added dropwiSe to a stirred suspension of
sodium hydride (250 mg) 1n dimethoxyethane (15 ml).
After the sodium salt had formed, a solution of benzyl
bromide (2.5 g) in dlmethoxyethane (20 ml) was added

dropwise over 10 minutes. Stirring was continued over-
night. The excess of hydride was decomposed by the

dropwise addition of water and the mixture evaporated

‘to dryness. The residue was extracted with ethyl ace-

tate (3 X 25 ml) and the solution dried (MgSO4) and
evaporated to leave a dark green solid (1.3 g). This was
boiled with light petroleum (b.p. 80°-100°) and char-
coal and the mixture filtered. Coohng afforded colour-

less granules, m.p. 155°.
b. -
8,8-Dibenzyl-1,2,3,3ac,8,8ac-Hexahydro- N-methy_lcy-
clopent[a]lnden 1B-amine |

A solution of 8,8- dlbenzyl 3,8- dlhydrocyclopent[a- |
linden-1[2H]-one (3 g) in ethanol (100 ml) was hydro-
genated over 10% palladium oxide on charcoal catalyst
(1 g). After uptake of hydrogen had ceased, catalyst
and solvent were removed to leave a colourless gum (3
g). A solution of the gum (1 g) in 33% ethanolic meth-
ylamine (20 mls) was hydrogenated over 5% platinum
on charcoal catalyst (500 mg). After uptake of hydro-

gen had ceased catalyst and solvent were removed to
leave a colourless gum (1 g) which afforded a maleate

salt from ether as colourless mlcrocrystals m.p. 188“

EXAMPLE 9

1 2 3, 3aa 8,8aa-Hexahydro-N, 1 dlmethyl-N-lsopro-
pyl cyclopent[a]mden-lB -amine, hydrochloride,
| monohydrate |

3 3a 8 8a—Tetrahydro-N—lsopropylcyCIOpent[a]lden-
o 1{2H]-1mine

-3,3a,8,8a-Tetrahydrocyclopent{a]inden-1 [2H]—one
(1. 7 g), isopropylamine (1 g) and concentrated hydro-

. chloric acid (1 drop) were kept at room temperature

65

for 2:days and then dried over potassium hydroxide
pellets for 2 days. Distillation 1n vacuo gave a colour-

- less ml b p. 100“’/0 1 torr.
) 60 SR |

W b .
( 3,3a, 8 Sa-TetrahydrocyCIOpent[a]mden 1[2H] yl:—-
~ dene) 1sopropyl methyl ammonium iodide =

3, 3a 8 8a—Tetrahydro-N-lsopmpylcyclopent[a]m- |
den 1[2H] -imine (1.4 g) and methyl iodide (3 ml)
were kept at room temperature overnight. The resul-
tant solid mass was triturated with ether to give the
quaternary salt as'a buff solid, m.p. 168 -170°.
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. C..
[,2,3,3a¢,8,8aa-Hexahydro-N, 1-dimethyl-N-isopro-
pyl- cycl()pent[a]mden | B-amine, hydrochloride,

monohydrate |

(3,3a,8,8a-Tetrahydrocyclopent[a]inden-1{2H]-
yhdene )isopropyl methylammonium iodide (1 g) was
added portionwise to a stirred 2.18 M solution of
methyl lithium in ether (20 ml), under nitrogen. After
2 days the excess of lithium reagent was decomposed
with water and the ether layer was separated, dried,
and evaporated. The residue was chromatographed on
alumina (20 g; Laporte ‘H’) with cyclohexane to give a
colourless gum which was converted into its hydrochlo-
ride salt. Recrystallization from ethyl acetate gave
white microcrystals, m.p. 215°.

EXAMPLE 10

1,2,3,3aa,8,8aa-Hexahydro-N,N-dimethylcyclopent| a-
Jinden- 1 a-amine, maleate

1,2,3,3a0,8,8aa-Hexahydrocyclopent[aJinden-1a-
amine (0.4 g), formic acid (100%) (6 ml) and aqueous

formaldehyde (36%) (4.2 ml) were heated at 100°
overnight. The cooled solution was basified with SN

10

£S5

12
acetate yielded colourless microcrystals, m.p.
168°-168.5°. .
| EXAMPLE 13

Pharmaceutical compositions

(The active ingredient in these compositions 1s AH
9197 referred to in Table I; this may be replaced by
another active compound according to the invention, if
desired)

TABLETS

To prepare 10,000 tablets each containing the equiv-
alent of 30 mg AH 9197.

Mix together 485 g AH 9197 maleate (equivalent to

- 300 g AH 9197) with 765 g of calcium sulphate dihy-

20

25

sodium hydroxide and extracted with ether (3 X 20

ml). The dried (Na,SO,) extracts were evaporated to
give a yellow gum. This was converted into the maleate
~salt. Recrystallization from ethyl acetate/ether afforded
off-white microcrystals m.p. 140°.

EXAMPLE 11

4'-Fluoro-[(1,2,3,3a«,8,8aa-hexahydrocyclopent|a-
Jinden-1a-yl) methylamine Jbutyrophenone,
hydrochloride

1,2,3,3aa,8,8aa-Hexahydro-N-methylcyclopent| a-
Jinden-la-amine, maleate (3 g), 4-chloro-4'-
fluorobutyrophenone (2 g), potassium carbonate (6.0
g), sodium iodide (300 mg) and 2-butanone (30 ml)
- were stirred and heated under reflux for 5 days. The
mixture was allowed to cool, the solid filtered off and
the filtrate evaporated. The residue was dissolved in
ethyl acetate, treated with ethereal hydrogen chloride,
and the precipitate filtered off and discarded. The fil-
trate was extracted-with 2N hydrochloric acid (5 X 25
ml) and the combined extracts were basified with 2N
sodium hydroxide solution and extracted with ethyl
acetate (2 X 25 ml). Evaporation of the dried extracts
left a gum (1 g) which was eluted from an alumina
column (30 g; Laporte ‘H’) with cyclohexane:ethyl
acetate (2:1) to give the title compound as a gum (400

30

335

40

435

50

mg). A solution of this in warm ethyl acetate was '_

treated with ethereal hydrogen chloride. Cooling af-
forded colourless microcrystals, m.p. 199°.

EXAMPLE 12

1,2,3,3a0,8,8aa-Hexahydro-N-i1sopropyl-N-methylcy-
clopent[a]inden-1a-amine

1,2,3,3a0,8 Saa-Hexahydro-N-methylcyclopent[a—

55

60

]1nden la-amine (2.22 g) was dissolved in ethanol (25
ml), acetone (10 ml) added and the mixture allowed to
stand for 30 minutes. The solution was then hydroge- -
nated over 5% palladium on charcoal (2.0 g) until one

mole of hydrogen had been absorbed. Filtration of

catalyst, followed by evaporation of solvent, afforded a

65

colourless o1l (2.6 g) which was converted into a di-p-

toluoyl tartrate. Recrystallization from methanol/ethyl

drate and sufficient of a 5% solution of low viscosity
sodium carboxymethylcellulose to produce a damp
cohesive mass. Granulate the damp mass by passing
through a 16 mesh sieve and mix the sieved granules
with 240 g of maize starch and 10 g of magnesium
stearate. *

- Compress the lubricated granules on a suitable tablet
machine using 8 mm diameter normal concave punches
to produce tablets each weighing 150 mg.

It desired the tablets may be film coated.
It compressed on 8 mm deep concave punches the
tablets may be sugar coated by conventional means.

SUPPOSITORIES

To prepare 1,000 suppositories each containing the
equivalent of 50 mg AH 9197.

Disperse 81 g of finely powdered AH 9197 maleate
(equtivalent to 50 g of AH 9197) in sufficient molten
Witepsol H15 suppository base so that each 2 g of the
mixture contains 81 mg of AH 9197 maleate.

Pour the molten mixture into suitable plastic moulds
ensuring the powder remains evenly dispersed and
cool. -

AMPOULES

To prepare 1,000 X 5 ampoules containing 5 mg/ml
of AH 9197.

Disperse 25 g of AH 9197 in freshly collected Water
for Injections and add hydrochloric acid BP until all the
powder has dissolved. Dissolve 40 g sodium chloride in
the resultant solution. Pass the solution through a 1.2
M membrane filter and pack in 5 ml ampoules. Sterilize
by heating in an autoclave.

CAPSULES

To prepare 5 000 capsules each containing the equiv-
alent of 60 mg AH 9197.

Mix together 485 g of powdered AH 9197 maleate
(equivalent to 300 g AH 9197) with 5.5 g microcrystal-
line cellulose BPC. Subdivide by means of a suitable
filling machine into No. 3 hard gelatin capsules so that
each capsule contains 100 mg of the mixtures.

I claim: ~

1. Compounds of the general formula:
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in which: -

R, and R, represent a hydrogen atom, a C,¢ alkyl
group, or a benzyl group, or together form a cyclo-
alkyl ring containing from 3 to 6 carbon atoms;

R; represents a hydrogen atom or a C, 4 alkyl group;

R, represents the group NR;R¢ in which Ry and Re
may be the same or different, each represent a
hydrogen atom, or a C,4 alkyl radical, which C,4
alkyl radical may optionally be substituted by an
amino, C,¢ alkylamino, C, ¢ dialkylamino, hydroxy,
phenyl or benzoyl groups which benzoyl groups
may be further substituted by halogen; and non-
toxic pharmaceutically acceptable salts.

2. Compounds as claimed in claim 1 in which R, , or
R, and R, represent alkyl groups containing from 1 to
4 carbon atoms.

3. Compounds as clalmed in claim 1, in which the
alky!l groups contain from 1 to 4 carbon atoms.

4. Compounds as clalmed in claim 1 in which R;, or
R, and Rg represent alkyl groups oontammg from 1 to
6 carbon atoms.

5. Compounds as claimed in claim 4 in which the
alkyl groups contain from 1 to 4 carbon atoms.

6. Compounds as claimed in claim 1 in the form of
acid addition salts with mineral or organic acids.

" 7. Salts as claimed in claim 6 in which the acid is
hydrochloric, maleic or tartaric.

8. Compounds as claimed in claim 1 in which Rl,le
or R, and R, represents hydrogen, C,, alkyl, or benzyl,

10

I3

20

23

30

or together form a cyclopentyl ring, R; represents hy- -

drogen or C,, alkyl and R, Rg or R; and Rg represents

hydrogen, C,.4 alkyl which may optionally be substi-

tuted bu C,_, alkylamino or by C,4 dialkylamino or by
phenyl or by 4-fluorobenzoyl.
9. The compound of claim 1 which is 1,2,3,3a,8-
Saa-Hoxahydro-N -methylcyclopent[a]inden-1a-
amine, maleate.

10. The compound of claim 1 which is 1,2,3, Saa: 8-
,8aca-Hexahydro-N-n-propylcyclopent{a]inden-1a-
amine, maleate. N

11. The compound of claim 1 which is N,N-Diethyl-
N'(1,2,3,3a«,8,8aa-hexahydrocyclopent[a]inden-
la-yl) ethylene-diamine, dimaleate.

35

40

45

50

55

60
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12. The compound of claim 1 which 1s 2[(1,2,3,3ac-

8,8aa-hexahydrocyclopent[a]inden- Io:-yl)amlno]e-
thanol.

13. The compound of claim 1 which is N'-(1,2,3,3ac-
8,8aa-Hexahydrocyclopent{a]inden-1a-yl)-N,N- ‘
dimethyl-1,3-propane diamine, maledte.

14. The compound of claim 1 which i1s N-Ethyl-
1,2,3,3a,8 Saa-hexahydrocyclopent[a]inden-1a-
amine, maleate

15. The compound of claim 1 which is 1,2,3,3ac,8-
Saa—Hexahydro N- methylcyclopent[d]lnden IB
amine, maleate.

16. The compound of claim 1 WhICh is 1,2,3,3a¢,8-
,Saa-Hexahydro-N-methyl- Nuphonethylcyclo;:ent[an
]linden-183-amine, di-p-toluate D-tartaric acid.

17. The compound of claim 1 which is N-N-Diethyl-
1,2,3,3a,8,8ac-hexahydrocyclopent[a]inden-1£-
amine, maleate

18. The compound of claim 1 which i1s 1,2,3,3aa,3-
,8aa-Hexahydro-N, N-dimethyl- cyclopent[a]mden- l B-
amine, di-p-toluate D-tartaric acid. |

19. The compound of claim 1 which i1s N-Ethyl-
1,2,3,3a0,8 Saa-hexahydrocyclopont[a]mden 1 B- |
amine, maleate.

20. The compound of claim 1 which is 1,2,3,3aa,8-
,8aa-Hexahydro-1-cyclopent|a]inden- 1 8-amine, male-
ate.

21. The compound of claim 1 which is 1,2,3,3ac,8-
,8aa-Hexahydro-8,8-dimethyl-cyclopent[a]inden-13-
amine, di-p-toluoyl tartrate.

22. The compound of claim 1 which is 1,2,3,3aa,8-
,8aa-Hexahydrospiro(cyclopentane-8-cyclopent[ajin-
den)-1B-amine, di-p-toluoyl-D-tartrate salt.

23. The compound of claim 1 which is 8,8-Dibenzyl-
1,2,3,3ac,8,8aa-hexahydro-N-methylcyclopent[a]in-
den 1-amine, maleate.

24. The compound of claim 1 which is 1,2,3,3a,8-
,8aa-Hexahydro-N, |-dimethyl-N-1sopropyl- cyclopent-
[a]inden-1B-amine, hydrochloride, monohydrate.

25. The compound of claim 1 which is 1,2,3,3aa,8-
Saa—Hexahydro-N N- dlmethylcyclopent[a]mden | -
amine, maleate.

26. The compound of claim 1 which is 4’-Fluoro-
[(1,2,3,3a,8,8aa-hexahydrocyclopent{a]inden-1a-
yl )methyl—amino |butyrophenone, hydrochloride.

27. The compound of claim 1 which is 1,2,,3,320,8-

Saa-Hexahydro-N-lsopmpyl -N- methyloyolopent[a]m-

den-1a-amine.
* S * % *
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